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© Improved quench ring for a gasifier. 

© A gasifier for producing a usable gas by com- 
busting a particulated carbonaceous fuel in a com- 
bustion chamber which is communicated to a cool- 
ing zone. A dip tube conducts an effluent flow of gas 
and slag to the bath by way of an upright guide 
passage. A segmented quench ring communicated 
with a pressurized source of a liquid coolant such as 
water, directs a flow thereof against the dip tube 
guide surfaces to maintain the latter in a wetted 
condition. The respective segments of the manifol- 
ded quench ring are supported in a manner to 
cooperate with each other, yet to maintain lateral 
interspacing therebetween. A shield disposed across 
the interspace permits the latter to adjust in re- 

t— sponse to thermal expansion and contraction of the 

^ respective ring or manifold segments. 
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IMPROVED QUENCH RING FOR A GASIFIER 



BACKGROUND OF THE INVENTION 



In the production of a usable gas by the com- 
bustion, or partial oxidation of a carbonaceous fuel, 
the process is operated most effectively under a 
high temperature and high pressure conditions. For 
example, for the production of a gas from a par- 
ticulated coal or coke, a preferred operating tem- 
perature range of about 2400 to 2600* F is main- 
tained, at a pressure of between about 5 to 250 
atmospheres. 

The harsh operating conditions prevalent in 
such a process, and in particular the wide tempera- 
ture variations experienced, imposes a severe 
strain on many segments of the gasifier or reactor 
unit The effect on metallic parts is most notice- 
able. 

The present invention is addressed to an im- 
provement in the structure of a gasifier, and par- 
ticularly to the quench ring and the dip tube struc- 
ture. The latter, by their functions, are exposed to 
the maximum temperature conditions by virtue of 
the hot product gas which comes in contact with 
these members directly from the combustion 
chamber. 

U.S.P. 4,218,423. issued August 19, 1980 to 
Robin et al., illustrates one form of quench ring and 
dip tube which can be improved through use of the 
present arrangement The industry, however, has 
experienced a chronic defect in gasifier construc- 
tion due to the physical stress imposed on the 
quench ring as a result of the quench ring's prox- 
imity to the hot gas, as well as to the flow of liquid 
coolant which it conducts. 

These difficulties, experienced as a result of 
high temperature conditions, generally manifest 
themselves in the form of minute cracks and fis- 
sures which develop in the quench ring. The latter 
tend to form in areas where sharp comers are 
present such that any physical or thermal stress 
would be magnified. 

Further, the toroidal configuration of the usual 
quench ring, often prompts the development of 
strains due to the thermal expansion and contrac- 
tion of the ring. 

Toward overcoming this prevalent operating 
defect in gasifiers of the type contemplated, there 
is presently disclosed a combination dip tube and 
quench ring. The latter are so positioned and inter- 
related to minimize the thermal stresses normally 
encountered during a gasification process. Further, 
the water carrying quench ring is segmented into a 
plurality of members which are cooperatively ar- 
ranged in a circular configuration, having shielded 



water cooled expansion joints between the respec- 
tive segments. 

It is therefore an object of the invention to 
provide an improved gasifier for producing a usable 

5 gas, in which the dip tube is wetted by a coolant 
holding quench ring. 

A further object is to provide a~4iquid cooling 
system for a gasifier, which system minimizes ther- 
mally induced stresses in the quench ring due to 

70 high temperature expansion realized as a result of 
contact with hot produced gas conducted from the 
gasifier's combustion chamber. 

A still further object is to provide a gasifier 
cooling system wherein a novel liquid holding, seg- 

75 mented quench ring is positioned to cool the dip 
tube while minimizing internal thermal stress. 



DESCRIPTION OF THE DRAWINGS 

20 

Figure 1 is an elevation view in cross-section 
of a gasifier presently contemplated. 

Figure 2 is an enlarged segmentary view 
25 from Figure 1. 

Figure 3 is a cross-sectional view taken 
along line 3-3 in Figure 1 . 

Stated briefly, in achieving these objectives, 
and referring to Figure 1, there is provided a 
30 gasifier or reactor for partially combusting a car- 
bonaceous fuel either solid or liquid. The reaction 
will produce a useful gas and a hot effluent, nor- 
mally in the form of particulated ash and gas. The 
gasifier or reactor is embodied in an insulated, 
35 refractory lined shell which is positioned uprightly 
to form a downflow stream of hot produced gas. 

A combustion chamber within the shell re- 
ceives a pressurized stream of fuei mixture from a 
fuel injection burner. The latter is communicated to 
40 a source of the carbonaceous fuel, as well as to a 
source of combustion supporting gas such as oxy- 
gen or air. The mixture can advantageously be 
injected as a liquid slurry. 

The hot products of combustion generated in 
45 the combustion chamber are passed through a 
constricted throat in the gasifier shell to be cooled 
in a quench chamber holding a liquid bath. 

To facilitate passage of effluent gas from the 
reactor throat a dip tube guides the hot products 
so into the bath. The dip tube, positioned in a gen- 
erally upright orientation, cooperates with a seg- 
mented quench ring. The latter receives and 
directs a stream of liquid coolant such as water 
along the dip tube exposed guide face, concur- 
rently with impingement of hot product gas 
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thereagainst. 

Referring again to Figure 1, a gasifier or reac- 
tor 10 of the type presently contemplated em- 
bodies an elongated metallic shell 11. The latter is 
normally operated in an upright or vertical disposi- 
tion. The shell includes a combustion chamber 12 
at the upper end. To withstand the high operating 
temperatures (2400 to 2600* F) experienced during 
the gasification process, combustion chamber 12 is 
provided with an insulated inner wall 13 formed of 
a high temperature resistant refractory material. 

A fuel injecting burner 1 4 is positioned at the 
shell 12 roof or upper end to inject the carbona- 
ceous fuel mixture, from a source 16 into combus- 
tion chamber 12. The fuel as noted, will be intro- 
duced together with an amount of a combustion 
supporting gas such as oxygen or air, from a 
pressurized source 17. 

The invention can be applied to gasifiers ca- 
pable of burning a variety of carbonaceous fuels. 
To illustrate the apparatus and the disclosed novel 
quench ring, it wffl be assumed that burner 14 is 
communicated with a source 16 of coke. The solid 
fuel has been ground to a desired mesh and 
formed into a slurry by the addition of a sufficient 
amount of water. The pressurized gas at source 17 
is assumed to be oxygen. 

The bottom of combustion chamber 12 is de- 
fined by an insulated floor 18 which converges 
inwardly. This shape enhances the discharge of 
both solid and gaseous products which have been 
produced in combustion chamber 12, as well as 
liquid slag. 

The lower end of shell 11 encloses a quench 
chamber or coofing zone 19 into which the hot 
products of combustion are directed. In the latter 
they contact a liquid coolant bath 21 normally 
comprised of water, which, although not shown, 
can be recirculated and cooled. 

Subsequent to the gaseous segment of the 
combustion products being cooled in bath 21 . it is 
passed through acfischarge opening 22 in shell 11. 
It can then be further processed in downstream 
equipment and operations. 

Combustion chamber 12 and the cooling zone 
or quench chamber 19 are communicated through 
a constricted throat 23 formed in the combustion 
chamber lower floor 18.. To achieve greater cooling 
efficiency to the effluent flow, quench chamber 19 
is provided with a generally cylindrical dip tube 24 
having an upper edge 26 positioned adjacent to 
constricted throat 23. Dip tube 24 further includes a 
lower edge 27 which terminates beneath the sur- 
face of bath 21 . 

Dip tube 24 is supported within quench cham- 
ber 19 such that the dip tube's inner cylindrical 
wall defines a guide passage 28 for hot gas as well 
as for other hot products leaving throat 23. As the 



high pressure gas stream is introduced to water 
bath 21, it will be substantially reduced in tempera- 
ture as it bubbles up and flows throut^i discharge 
port 22. 

s As is known in the prior art. the flow of gas 

along dip tube 24 which forms gas guide path 28. 
can be facilitated, and thermal damage to the dip 
tube minimized by providing the latter along its gas 
contacting face with a constant film of water. A 

ro pressurized stream of the latter is thereby intro- 
duced to the dip tube 24 upper end and permitted 
to flow downward along its irirfer wail and to drain 
into bath 21. 

The prior art has dealt with the concept of an 

15 effluent guiding dip tube, as well as with means for 
continuously wetting the contact or guide surfaces 
of the latter. However, and as herein noted, the 
high temperature of the produced gas which leaves 
constricted throat 23, can be harmful to the struc- 

20 ture. Most pointedly affected in this respect is 
quench ring 29 which is fixedly positioned adjacent 
to dip tube 24. 

In the present arrangement, dip tube 24 is 
supported in a generally vertical disposition having 

25 the upper edge 26 nearest to, and preferably co- 
axial with constricted throat 23. Support of dip tube 
24 can be through a circular bracket or series of 
brackets or support members. 33 which depend 
from the wall of shell 11, or which can depend 

30 downwardly from the floor 18 of combustion cham- 
ber 12. 

Preferably, quench ring 29 will assume a gen- 
erally toroidal configuration as shown in Figure 2. 
Thus, the quench ring can be fabricated in the form 

35 of a relatively thin walled sleel manifold which is 
capable of conducting a coolant flow and of con- 
currently supporting dip tube 29. 

Referring to Rgure 2, segmented quench ring 
29 is formed as noted, in a generally toroidal 

40 configuration comprised of a plurality of discrete 
ring or manifold segments such as 31 and 32. The 
respective ring segments are independently moun- 
ted to one or more support bracket 33. by fasten- 
ers 30. Said support brackets extend outwardly and 

45 are fastened at their periphery to the gasifier shell 
11 wall. Each pair of adjacent ring segments 31 
and 32, when in cold concfifion, defines a common 
radial expansion space or interspace 34 there- 
between. 

so Each quench ring segment, such as 31, is 
comprised of a metallic weldment body having an 
upper wall 36 and a lower wall 37. Oppositely 
positioned end panels 38 and 38' define a distribu- 
tion or inlet chamber 41 and a second or discharge 

55 chamber 42. The latter are communicated through 
at least one transverse passage 30. 

Functionally, inlet chamber 41 is communicat- 
ed to a pressurized source of coolant water by a 
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series of peripherally spaced conduits 39. Passage 
30 conducts water into discharge chamber 42, from 
which it is directed against dip tube 24 by way of 
constricted circular outlet port 49. 

When gasifier 10 is not operafing to produce 
gas. and the temperature in quench chamber 19 is 
sufficiently low, expansion space 34 will be at a 
minimum width. However, as the gasification pro- 
cess proceeds, combustion chamber 12 will be 
heated to operating temperature on the order of 
2400 to 2600* F. The hot effluent m turn will heat 
the quench chamber 19. exposing quench ring 29 
to the elevated temperature. This exposure will 
cause the ring to thermally expand outwardly. 
Thus, the diameter of the segmented quench ring 
will not only increase, but the space 34 between 
adjacent segments will progressively lessen. This 
decrease could be to the point where the respec- 
tive segments could be in contact Preferably, 
space or opening 34 will be maintained regardless 
of the elevated temperature within quench chamber 
19. 

Each end of a ring segment body is provided 
with oppositely positioned closure panels 38 and 
38' which form a water holding inlet or first cham- 
ber 41, and the adjacent secondary or discharge 
chamber 42. To minimize thermal expansion of the 
respective ring segments at least one end panel 38 
and preferably both end panels, are provided with 
one or more vent holes 43. The latter are directed 
to impinge coolant water against the surface of the 
adjacent end panel of the contiguous ring segment. 
Both the first and secondary chambers 41 and 42 
are provided with vent holes such that the entire 
side of each ring segment will be subjected to 
cooling by liquid impingement. 

As noted, during both the heating period and 
the actual operating period when temperature is at 
a maximum within ccmbustion chamber 12, seg- 
mented quench ring 29 will expand. The interspace 
34 between adjacent ring segments is thus pro- 
vided with shield 44 to form a moving or adjustable 
barrier to entry of either gas or slag into the inter- 
space 34. 

The space between the two adjacent ring seg- 
ments 31 and 32 is thus provided with a cover 
plate on shield 44 to form a substantial barrier to 
unimpeded entry of either gas or slag into the 
interspace 34. 

Entry of slag particulates would tend to create 
a situation that would prevent the desired con- 
trolled relative movement between the respective 
ring segments 31 and 32. Shield 44 in one embodi- 
ment thus includes primarily an elongated metallic 
strip which is shaped to conform to me contour of 
the quench ring 29 upper surface. Thus, a horizon- 
tal portion 46 of shield 44, while fixed to one of the 
ring segments 31, overlies and sfidably engages 



the corresponcfing upper surface of the adjacent 
segment 32. Similarly, a vertical segment 47 of 
shield 44 is shaped to protect the exposed lateral 
faces of the quench ring segments as weO as the 

5 underfip of the latter. 

Shield 44 as noted, extends backwardly along 
the upper surface of the ring segment 31. The 
shield thereby functions as a movable upper barrier 
to the varying width interspace 34 into which liquid 

70 coolant is injected. This will control or minimize 
expansion of the adjacent ring segments and pre- 
vent them from coming into heat exchange contact. 

In a further embodiment of the invention, while 
not constituting a persistent operating problem cre- 

75 ated as a result of thermal expansion of the quench 
ring 30, dip tube 24 can similarly be divided Such 
dip tube sections, when cooperatively arranged, 
define guide passage 28 for downflowing hot ef- 
fluent In such an instance, an interspace shield 

20 can be extended downwardly to close the space 
between the edge of the respective dip tube sec- 
tions. 

Structurally, and as seen in Figure 3, the dip 
tube can be supported by and made integral with 

25 the quench ring segment body. As here shown, the 
liquid coolant flow can be readily directed through 
constricted circular opening 49, against the dip 
tube inner or exposed face. 

It is understood that although modifications and 

30 variations of the invention can be made without 
departing from the spirit and scope thereof, only 
such limitations should be imposed as are indi- 
cated in the appended claims. 

35 

Claims 

1. A gasifier (10) for producing a usable gas by 
partial combustion of a carbonaceous fuel, a 

40 gasifier shell (11) having a combustion chamber 
(12). and a burner (14) for injecting said carbona- 
ceous fuel therein, a cooling zone (19) in said shell 
beneath said combustion chamber holding a water 
bath (21), and a throat (23) communicating the 

45 combustion chamber (12) with said cooling zone 
(19), a dip tube (24) defining a flow path for guiding 
a hot effluent stream comprised of produced gas 
and particulated effluent from said throat into said 
bath, and a quench ring (29) supportably posh 

so tioned above said dip tube (24), characterized in 
that said quench ring (29) is comprised of: a plural- 
ity of discrete manifold segments (31;32) cooperat- 
ively positioned to define an annular effluent pas- 
sage, each discrete manifold segment (31) having 

55 an edge and being spaced laterally from an adja- 
cent manifold segment (32) to define an interspatial 
void (34) therebetween, each said manifold seg- 
ment having an internal chamber (41 .42) commu- 
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nicated with a source of liquid coolant, and having 
a discharge port (49) aligned wifr said dip tube 
(24) to direct said coolant liquid tiiereagainst. 

2. A gasifier according to Claim 1. including a 
shield (44) depending from each discrete manifold 5 
segment (31) overreaching an edge of the latter to 
operably engage an adjacent manifold segment 
(32), whereby to maintain a substantial barrier to 

the entry of effluent material into the interspatial 
void therebetween. io 

3. A gasifier according to Claim 1 or Claim 2, 
including at least one support bracket (33) depend- 
ing from said shell and supportably engaging at 
least one of said plurality of manifold segments 
(31). 15 

4. A gasifier according to Claim 3, wherein 
each of said manifold segments includes a body 
(31,32) depending from said support bracket (32), a 
first chamber (41 ) in said body communicated with 

said pressurized coolant source and having op- 20 
posed lateral panels (38) disposed at each seg- 
ment edge approximate to an adjacent segment. 

5. A gasifier according to Claim 4, including 
vent passages (43) formed in the respective op- 
posed lateral panels for directing streams of cool- 25 
ant against the lateral panels of an adjacent mani- 
fold segment 

- 6. A gasifier according to any one of Claims 1 - 

5, wherein said dip tube (24) depends downwardly 
from said quench ring (29) to define said flow path 30 
for hot effluent. 

7. A gasifier according to any one of Claims 1 - 

6, wherein each manifold segment (31,32) includes 
a primary chamber (41) communicated with a 
source of a liquid coolant, a secondary chamber 35 
(42) communicated with said primary chamber, and 
means (49) in said secondary chamber forming 

said discharge port. 
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